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point; besides other methods deduced from it, suitable to the special problems to be Examined; will be repeatedly employed. The following digression (§§ 481, 486), in which some definitions and elementary geometrical propositions regarding this subject are laid down, will simplify the subsequent demonstrations, both by enabling us, through the use of convenient terms, to avoid circumlocution, and by affording us convenient means of reference for elementary principles,, regarding which repeated explanations might otherwise be necessary.
481.    If a'straight7line which "constantly passes through a fixed point be moved in any manner, it is said to ..describe, or generate, a conical surface of which the fixed point is the" vertex.
If the generating line be carried from a given position continuously through any series of positions, no two of which cpincide, till it is brought back to the first, the entire line on the two sides of the fixed point will generate a complete conical surface, consisting of two sheets, which are called vertical or opposite cones. Thus the elements HI and KL, described in Newton's demonstration given above, may be considered as being cut from the spherical surface by two opposite cones having P for their common vertex.
482.    If any number of spheres be described from the vertex of a cone as centre; the segments cut from the concentric spherical sur« faces will be similar, and their areas will be as the squares of the radii.   The quotient obtained by dividing the area of one of these segments by the square' of the radius of the spherical surface from which it is cut, is taken as the measure of the solid angle of the cone. The segments of the same spherical surfaces made by the opposite cone, are respectively equal and similar to the former.    Hence the solid angles of two vertical or opposite cones are equal: either may be taken as the solid angle of the complete conical surface, of which the opposite cones are the two sheets.
483.   Since the area of a spherical surface is equal to the square of its radius multiplied by 4*, it follows that the sum of the solid angles of all the distinct cones which can be described with a given point as,, vertex, is equal to 4ir.
484.    The solid angles of vertical of opposite cones being equal,, •we may infer from what precedes that the sum of the solid angles, of all the complete conical surfaces which can be described with, out mutual intersection, with a given point as vertex, is equal
tO   27T.
485.   The solid angle subtended at a point by a superficial area o& any kind, is the solid angle of the cone generated by a straight line passing through the point, and carried entirely round the boundary of the area.
486.    A very small cone, that is, a cone such that any^two.'positions of the generating line contain but a very small angle, is said to be cut at right angles, or orthogonally, by a spherical surface de-he common point of intersection, OK one of theuous lemnucate, or it may be traced as a circuit presenting
